The effects of digitoxin and its metabolites on the transmembrane potential and contractile characteristics of guinea-pig ventricle strips.
The effects of 10(-7) and 10(-6) M digitoxin, and some of its metabolites, digitoxigenin-bis-digitoxoside, digitoxigenin-mono-digitoxoside and digitoxigenin on the transmembrane potential and contractile characteristics of guinea-pig right ventricle strips were studied to define the role of the sugar side-chain in these cleavage products of digitoxin. Digitoxin and digitoxigenin produced their maximum inotropic responses, without induction of arrhythmias, at about 30 min. However, the bis and mono compounds produced arrhythmias within 12 min, so the inotropy recorded may not be the maximum response. Digitoxin with 3 sugar residues and the bis compound with 2 sugar residues produced a prolongation in the action potenital duration. In contrast, the mono compound with one sugar residue and the digitoxigenin with no sugar residue produced a shortening of the action potential duration. There may be a relationship between the number of sugar moieties and the action potential duration; digitoxin and its bis derivative increased the action potential duration and mono- and digitoxigenin decreased the action potential duration. There also appeared to be an unusual relationship between the number of sugar moieties and induction of arrhythmias; arrhythmogenicity occurred at the doses employed with only the bis- and mono-digitoxoside. Finally, there appeared to be no simple relationship between chemical structure and inotropic potency.